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Office Action mailed 08/01/2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1 (currently amended): A method for extracting information from an 
observed signal representing measured brain activity of a subject in order to 
evaluate the state level of depression of the CNS of said subject, said method 
comprising: 

a) acquiring at least one a plurality of reference signals, each said at least 
one reference signal corresponding to a distinct CNS state obtained from n 
one or more reference subject or subjects; 

b) selecting a wavelet transformation function which, when applied to one 
of said at least one reference signals or said o b s e rved signal , yields a set of 
coefficients; 

c) selecting a statistical function which, when applied to said set of 
coefficients derived from one of said at least one reference signals, or a 
subset of orrenof said set of coefficients, yields a reference data set which 
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characterizes the distinct CNS state corresponding to sai d se t uf coeffic ie nts 
at least one r eference signal: 

d) applying said wavelet transformation and statistical function to said 
plmality o f at least one reference signals to produce a plurality of oneor 
more reference data sets which distinguish between the distinct CNS 
states(§) corresponding to said each reference signals; 

e) observing the brain activity of said subject to produce said observed 
signal; 

f) applying said wavelet transformation and statistical function to said 
observed signal to produce an observed data set; 

g) comparing the observed data set to one or more -of said reference data 
sets; and 

h) computing a numerical value or values representative of said ^tate level 
of depression of the CNS of said subject which results from said 
comparison. 

Claim 2 (original): The method of claim 1 wherein said observed and reference 
signals representing measured brain activity of a subject are 

Page 3 of 37 



PAGE 8/42 * RCVD AT 1/31/2007 12:38:06 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-3/16 ■ DNIS:2738300 1 CSID:604 681 4081 > DURATION (mm-ss):13-S0 



01/31/^07 09:40 FAX 604 681 4081 



OYEN WIGGS ET AL 



@0O9 



Appl.No. 10/616,997 
Amendment in response to 
Office Action mailed 08/01/2006 

electroencephalograms. 
Claim 3 (canceled) 

Claim 4 (currently amended): The method of claim 1 wherein reference signal is 
only obtained from said one or more r eference subject or subjects who are not the 
same individual as said observed subject. 

Claim 5 (original): The method of claim 1 wherein said statistical function is 
selected from the group histogram, probability density function, standard 
deviation, or variance. 

Claim 6 (currently amended): The method of claim 1 wherein said statistical 
function is a probability density function and is applied to the observed and 
reference signals at different times . 

Claim 7 (original): The method of claim 1 used to measure neurological activity in 
said subject to ascertain the level of consciousness of said subject- 
Claim 8 (original): The method of claim 1 used to measure neurological activity in 
said subject to ascertain the level of hypnosis of said subject. 

Claim 9 (original): The method of claim 1 used to measure neurological activity in 
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said subject to ascertain the effects of anesthetic agents on the brain of said 
subject. 

Claim 10 (canceled) 

Claim 1 1 (original): The method of claim 1 used to measure neurological activity 
in said subject to obtain the pharmacodynamic and pharmacokinetic models of 
neurologic and psychoactive compounds and medicaments. 

Claim 12 (original): The method of claim 1 used to measure neurological activity 
in said subject to ascertain titration and dosage profiles of neurologic and 
psychoactive compounds and medicaments. 

Claim 13 (original): The method of claim 1 used to measure neurological activity 
in said subject to detect and ascertain the level of brain ischemia. 

Claim 14 (original): The method of claim 1 used to measure neurological activity 
in said subject to ascertain the effects of neurologic and psychoactive compounds 
and medicaments on the brain of said subject. 

Claim 15 (original): The method of claim 1 wherein said distinct CNS states 
represent any distinct states taken from the continuum from conscious to no brain 
activity. 
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Claim 16 (currently amended): The method of claim 15 wherein said distinct CNS 
states are selected from sedation, light anesthesia, deep anesthesia and 
substantially no brain activity. 

Claim 17 (currently amended): The method of claim 1 wherein at least two 
reference signals are acquired, and said reference signals correspond to distinct 
CNS_s tates whicha re two extreme states. 

Claim 18 (currently amended): The method of claim 17 wherein said extreme 
states are fully conscious and substantially no brain actiyity. 

Claim 19 (canceled) 
Claim 20 (canceled) 

Claim 21 (currently amended): The method of claim 1 wherein said wavelet 
transformation function is a wavelet packets transform. 

Claim 22 (currently amended): The method of claim 1 wherein said wavelet 
transformation function is a any transform with both joint time and frequency 
localization properties. 

Claim 23 (currently amended) ; The method of claim 1 wherein said wavelet 
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transformation function is a wavelet filt ei williappiopriate frequency m s ponsc 
which yields said J^tfl of coefficients lq j iiscnting the content of die Uain activity 
i n a specific frequency band . 

Claim 24 (canceled) 

Claim 25 (canceled) 

Claim 26 (currently amended): The method of claim 1 wherein said comparison is 
done by computing the correlation metrics between the observed data set and the 
reference data sets. 

Claim 27 (currently amended): The method of claim 1 wherein said comparison is 
done by means of a distance metric s between the observed data set and the 
reference data sets . 

Claim 28 (canceled) 

Claim 29 (canceled) 

Claim 30 (original): The method of claim 1 wherein a single-channel 
electroencephalogram is used to provide the observed and reference signals. 
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Claim 3 1 (original): The method of claim 1 wherein a multiple-channel 
electroencephalogram is used to provide the observed and reference signals. 

Claim 32 (currently amended): A system for extracting information from an 
observed signal representing measured brain activity of a subject in order to 
evaluate the state level of depression of the CNS of said subject, given at least one 
a - plmali l j of reference signals, eaefa said at least one reference signal 
corresponding to a distinct CNS state obtained from a at least one reference 
subject, given a wavelet transformation function which, whwi is applied to said 
observ ed si glial and each o f one or more said reference signals, or portions 
thereof, to' yields trsct one or more sets of coefficients, and given a statistical 
function whichrwhen is applied to the said sets of coefficients deiived fr o m each 
baid ref e rence signal , or portions thereof, to yields a numbe r of one or more 
reference data sets whic h ihaiaaeiize each said distinct reference signal and 
discrimina tes distinguish between one or more said reference signals, said system 
comprising: 

a) sensor for observing the electrical brain activity of said subject to produce 
an observed signal; and 

b) digital signal processor for 

i) applying &aid transformation fanc t ton to at lea s t one of said reference s i gnals, or 
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poUiuns Qie i euf, to yield at lea^ L one wl uf coefficien ts; 

ii) applying said statistical fuuctiuii to said hisl uf bueffiucnts derived from each 
said reference signal, or poilionb Qieieuf, lu yield at kasL one reference data -set; 

itt) applying said wavelet transformation function and said statistical function to 
said observed signal to produce an observed data set; 

Mi) comparing the observed data set to one or more of said reference data sets; 
and 

viii) computing a numerical value or values representative of said state level of 
depression of the CNS of said subject which results from said comparison. 

Claim 33 (currently amended): A computer program product for extracting 
information from an observed signal representing measured brain activity of a 
subject in order to evaluate the state level of depression of the CNS of said 
subject, given at least one a pluiali l y u f reference signals, each said at least one 
reference signal corresponding to a distinct CNS state obtained from a at least one 
reference subject, given a wavelet transformation function whic h, when is applied 
to said observed bigual and cadi t rf one or more said reference signals, or portions 
thereof, to yields a-set one or more sets of coefficients, and given a statistical 
function which, when is applied to the said sets of coefficients derived fi u m ea c h 
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said rcfeiGucrwgiui, or portions thereof, to yields a number of one or more 
reference data sets whichH sfaaractciuc each said distinct r eference signal and 
discriminates distinguish between one or more said reference signals, said 
computer program product comprising a computer usable medium having 
computer readable program code embodied in said medium for: 

a) applying said transformation function to at least -on e of said ref e ren c e 
signals, or portion thcieof, tu yield at IcasL one set o f c o e f ficients 

b) applying said statistical functiuii Lo said at least one set o f coeffi c ien t s 
dni vul Hum said at least one r e f e rence signal, or poiti u n th e r e of, tu yield 
a t l e ast one reference da t a s e t; - 

e)a) applying said wavelet transformation function and said statistical 
function to said observed signal to produce an observed data set; 

d) b) comparing the observed data set to said at least one reference data set; 
and 

e) c) computing a numerical value or values representative of said estate level 
of depression of the CNS of said subject which results from said 
comparison. 
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Claim 34 (canceled) 
Claim 35 (canceled) 
Claim 36 (canceled) 

Claim 37 (new); The method of claim 1 wherein said comparison is done by 
computing the difference between said observed and reference data sets using a 
vector p-norm. 

Claim 38 (new); A system for extracting information from an observed signal 
representing measured brain activity of a subject in order to evaluate the level of 
depression of the CNS of said subject, given a time-frequency transformation and 
a statistical function said system comprising: 

a) a device for acquiring the first reference signal, said reference signal 
corresponding to the awake CNS state, from at least one awake subject; 

b) a device for generating the second reference signal, said reference signal 
corresponding to the CNS state of substantially no brain activity, using a 
time series of substantially zero values; 

c) a device for applying said time-frequency transformation and statistical 
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function to the two said reference signals to produce two reference data sets; 

d) a device for observing the brain activity of said subject to produce said 
observed signal; 

e) a device for applying said time-frequency transformation and statistical 
function to said observed signal to produce an observed data set; 

f) a device for comparing the observed data set to the two said reference 
data sets by computing the difference between the said observed and 
reference data sets using a vector p-norm; and 

g) a device for computing a numerical value or values representative of said 
level of depression of the CNS of said subject which results from said 
comparison. 

Claim 39 (new): A system for extracting information from an observed signal 
representing measured brain activity of a subject in order to evaluate the level of 
depression of the CNS of said subject, given a mathematical formula of Dirac 
function form, a time-frequency transformation and a statistical function said 
system comprising: 

a) a device for acquiring the first reference signal, said reference signal 
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corresponding to the awake CNS state, from at least one awake subject; 

b) a device for applying said time-frequency transformation and statistical 
function to the said first reference signal to produce the awake reference 
data set; 

c) a device for generating the second reference data set using said 
mathematical formula of Dirac function form, said reference data set being a 
representation of the CNS state corresponding to substantially no brain 
activity; 

d) a device for observing the brain activity of said subject to produce said 
observed signal; 

e) a device for applying said time-frequency transformation and statistical 
function to said observed signal to produce an observed data set; 

f) a device comparing the observed data set to the two said reference data 
sets; and 

g) a device for computing a numerical value or values representative of said 
level of depression of the CNS of said subject which results from said 
comparison. 
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Claim 40 (new); A method for extracting information from an observed signal 
representing measured brain activity of a subject in order to evaluate the level of 
depression of the CNS of said subject, said method comprising: 

a) generating a first reference signal, said reference signal corresponding to 
the awake CNS state, using a random noise signal generator function; 

b) generating a second reference signal, said reference signal corresponding 
to the CNS state of substantially no brain activity, using a time series of 
substantially zero values; 

c) selecting a time-frequency transformation function which, when applied 
to one of said reference signals yields a set of coefficients; 

d) selecting a statistical function which, when applied to said set of 
coefficients derived from one of said reference signals, or a subset of that 
said set of coefficients, yields a reference data set which characterizes the 
distinct CNS state corresponding to that said reference signal; 

e) applying said time-frequency transformation and statistical function to 
the two said reference signals to produce two reference data sets which 
distinguish the awake and substantially no brain activity CNS states; 
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,f) observing the brain activity of said subject to produce said observed 
signal; 

g) applying said wavelet transformation and statistical function to said 
observed signal to produce an observed data set; 

h) comparing the observed data set to one or more said reference data sets; 
and 

i) computing a numerical value or values representative of said level of 
depression of the CNS of said subject which results from said comparison. 

Claim 41 (new): A method for extracting information from an observed signal 
representing measured brain activity of a subject in order to evaluate the level of 
depression of the CNS of said subject, given one or more algorithms, said method 
comprising: 

a) generating at least one reference signal according to one of said 
algorithms, said reference signal corresponding to a distinct CNS state; 

b) selecting a time-frequency transformation function which, when applied 
to one said reference signal, yields a set of coefficients; 

c) selecting a statistical function which, when applied to said set of 
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coefficients derived from one said reference signal, or a subset of that said 
set of coefficients, yields a reference data set which characterizes the 
distinct CNS state corresponding to that said reference signal; 

d) applying said time-frequency transformation and statistical function to 
one or more said reference signals to produce one or more reference data 
sets which distinguish the distinct CNS state(s) corresponding to that one or 
more said reference signals; 

e) observing the brain activity of said subject to produce said observed 
signal; 



f) applying said time-frequency transformation and statistical function to 
said observed signal to produce an observed data set; 



g) comparing the observed data set to the one or more of said reference data 
sets; and 



h) computing a numerical value or values representative of said level of 

depression of the CNS of said jsubject which results from said comparison. 

j 

Claim 42 (new): A system for extracting information from an observed signal 

i 

representing measured brain activityjof a subject in order to evaluate the level of 

! 
i 
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depression of the CNS of said subject, given one or more algorithms, a time- 
frequency transformation and a statistical function, said system comprising: 

a) a device for generating at least one reference data set using one of said 
algorithms, said reference data set being a representation of a distinct CNS 
state; 

b) a device for observing the brain activity of said subject to produce said 
observed signal; 

c) a device for applying said time-frequency transformation and statistical 
function to said observed signal to produce an observed data set; 

d) a device for comparing the observed data set to at least one said reference 
data set by computing the difference between the said observed and 
reference data sets; and 

e) a device for computing a numerical value or values representative of said 
level of depression of the CNS of said subject which results from said 
comparison. 
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